Introduction
============

Recently, osteoporosis has become an issue increasingly covered by disease awareness campaigns. A popular example is the exhibition by the former Benetton photographer Olivero Toscani \[[@R1]\], displaying portraits of nude people, elderly and younger, suffering from osteoporosis. Such campaigns have been blamed as disease mongering \[[@R2]\]. There is no doubt that people require more information for decision making on preventive or treatment options. Ethical guidelines demand that evidence-based, clear and unbiased information are offered and made available to all patients and consumers \[[@R3]\]. Consumers\' needs should be targeted, and best available evidence should be prepared using principles of risk communication and plain language \[[@R4]\], \[[@R5]\], \[[@R6]\].

Information brochures on osteoporosis prevention and treatment are widespread and readily available. Their suitability to support consumer decision making is not known. Therefore, we surveyed publicly available information brochures on osteoporosis in Germany using evidence-based criteria.

Methods
=======

Brochures were initially collected in 2001, an update was made in December 2004. Written request was sent to patient and consumer advocacy groups, government organisations, medical associations, health insurances, and pharmaceutical companies. An internet search was performed in order to identify additional sources. Brochures were suitable for inclusion if they explicitly addressed patients or consumers, did not only present nutritional advice and did not cost more than € 3. Two reviewers (GM and AS) independently assessed the brochures, discrepancies were resolved by consensus. Thirty-seven criteria ([Table 1](#T1){ref-type="fig"} and [Table 2](#T2){ref-type="fig"}) addressing content (n=17), transparency of the development process (n=7), layout and design (n=13) were used. The criteria were derived from publications by the General Medical Council of the United Kingdom \[[@R3]\] and the Harvard School of Public Health \[[@R5]\], and from former consumer information analyses \[[@R7]\], \[[@R8]\] and own work \[[@R6]\], \[[@R9]\].

Results
=======

A total of 165 brochures were identified, and 59 fulfilled the inclusion criteria. Twenty-eight brochures were excluded since they cost more than € 3 or did not explicitly address patients or consumers, 66 brochures did not specifically target osteoporosis prevention and treatment or only marginally discuss osteoporosis, and 12 brochures were replaced by an update in 2004. A list of excluded brochures is available from the authors on request. [Table 3](#T3){ref-type="fig"} displays the included material. Most brochures were provided by pharmaceutical companies (n=25), followed by health insurances (n=11), patient and consumer advocacy groups (n=11), government (n=3), medical organisations (n=3), and other providers (n=6). Independent agreement between the assessors was 97.9%. [Table 1](#T1){ref-type="fig"} shows the results of the analysis of the brochures\' content and transparency of the development process. Remarkably, 10 out of 28 brochures accessed in 2004 still recommended hormone replacement therapy (HRT) without discussion of increased overall risk through venous thromboembolism, heart attacks, strokes, and breast cancer \[[@R10]\]. At that time, the Drug Commission of the German Medical Association had already advised doctors to prescribe HRT only for particularly severe menopausal symptoms \[[@R11]\].

If mentioned, disease prevalence was commonly presented in a manner that is misleading such as "at least 6 to 8 million Germans suffer from osteoporosis" or "it affects every third woman aged over 50 years". Only 1 brochure displayed the lifetime risk of hip fractures, the proportion of elderly remaining free from hip fracture, and the absolute risk reduction through HRT. Relative risk reduction was presented in 4 brochures, all referring to hip fracture reduction through external hip protectors. Financial consequences of screening on bone mineral density were mentioned in 5 brochures. The procedure is not covered by the German health insurances. Medical and social consequences of screening, diagnosis and treatment have not been discussed. All except 1 brochure failed to involve consumers within the development process.

Transparency of the development process was poor. None of the brochures provided a declaration on conflict of interest. References were presented only by 1 brochure. Less than half of the material mentioned author and publication date.

In contrast, layout and design criteria were largely fulfilled ([Table 2](#T2){ref-type="fig"}).

Quality of brochures from patient and consumer advocacy groups did not differ from those from pharmaceutical companies and other providers. However, our sample may have been too small for such comparisons.

Discussion
==========

Our results show that consumer brochures on osteoporosis prevention and treatment available in Germany do not fulfil internationally suggested criteria on evidence-based information and risk communication. Overall, the material assessed is not useful to enhance informed decision making since it is highly persuasive and misleading. Our results are supported by former studies on consumer information materials targeting other health issues. A recent analysis demonstrated that information on bone mineral density measurement available to consumers on the internet strongly differs from evidence coming from HTA reports. Consumer information was inaccurate and incomplete \[[@R12]\]. Analyses of pamphlets \[[@R8]\] and websites \[[@R7]\] on mammographic screening found that the information was poor and severely biased. In a previous study we demonstrated the deficiencies of consumer brochures dealing with screening for colorectal cancer \[[@R9]\]. Consequently, we developed an evidence-based information tool \[[@R13]\].

In recent years, osteoporosis has been recognised as an important area of research and intervention. Numerous preventive and treatment options have been suggested \[[@R14]\]. For consumers several issues of uncertainty remain such as limited predictive validity of bone mineral density measurement, marginal benefits of medication, and unknown long-term effects \[[@R15]\]. Therefore, osteoporosis prevention and treatment is a typical area for evidence based consumer information aimed to enhance decision making based on individual risk of disease, best external evidence and personal preferences. Ideally, such material should be produced by medical associations or advocacy groups. Suggestions have been made how to develop evidence-based consumer information \[[@R6]\], \[[@R16]\]. If these suggestions are feasible and acceptable beyond university institutions is still unknown.
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